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DETAILED ACTION 
Response to Amendment 

This Office Action has been issued in response to amendment filed 3 November 
2005. Claims 22-32 remain pending and are ready for examination. Applicant's 
arguments have been carefully and fully considered in light of the instant amendment, 
but they are not persuasive. Accordingly, this action has been made FINAL. 

Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 6 October 2005 and 
21 November 2005 was filed after the mailing date of the Office Action of 1 August 2005 
for application 10/775,702. The submission is in compliance with the provisions of 37 
CFR 1 .97. Accordingly, the Examiner is considering the information disclosure 
statement with a signed and initialed copy being attached hereto. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 22-32 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Matoba (U.S. 5.611,069). 

As per independent claim 22, Matoba teaches, 

o a plurality of disks including first type disks configuring a RAID group and 
at least one second type disk, wherein each of the first type disks store 
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one of data received from a computer coupled to the storage system or 
parity data used for recovering the data received from the computer, and 
wherein the at least one second type disk is used as a spare disk for 
storing copy data of data stored in one of the first type disks; and (Column 
4 lines 4-36) The Examiner notes that Matoba teaches a mirror cf/s/c setup 
which is constructed to form an array ofdisl<s to store data. As shown in 
Figures 1A and 1B, the system has a plurality of disks that are used for 
this array construction. Further, parity is taught by Matoba in line 8 with 
the recitation of "write data from an upper apparatus was striped" and with 
the usage ofRAID3 or RAIDS (Column 6 line 2) parity is inherent 

o a control section configured to hold an error status of each of the first type 
disks, start to mirror data between one of the first type disks and the at 
least one second type disk when the error status of the one of the first 
type disks matches a predetermined first criterion, (Column 6 lines 4-15). 
The Examiner notes that Matoba teaches a "control section" that allows for 
the "switching" when errors or faults are detected. 

o wherein, after starting to mirror data between the one of the first type disks 
and the at least one second type disk, the control section is configured to 
stop mirroring data between the one of the first type disks and the at least 
one second type disk and start to mirror data between another one of the 
first type disks and the at least one second type disk, according to the 
error status of the one of the first type disks and the another one of the 
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first type disks. (Column 16 lines 18-67). The Examiner notes that as 
taught in Column 16 lines 18-67 ofMatoba, a fourth embodiment for the 
invention teaches the switching of present use disks based on an error 
status. Shown with Figure 18A and 18B, there are ports PO through P4. 
These five ports are connected to ranks RO through R3. Column 16 lines 
38-40 of Matoba teach that, "the data reading and writing operations are 
executed in parallel for the ports PO to P3 every rank of the disk array. " 
As taught previously in Matoba and shown in Column 17 lines 36-55, the 
disks operate as mirror disk units. Since the data writing operations are 
executed in parallel, the Examiner is interpreting that parallel means the 
same data is written to at least two disks and is therefore mirroring the 
data. 

o The Examiner is interpreting the disks PO through P3 to each be first type 
disks or second type disks as instantly claimed since mirroring is taking 
place amongst all drives. The individual distinction between first type 
disks and second type disks comes, "when the number of errors of either 
one of the disk units reaches the threshold value and the occurrence of a 
fault is decided." The disk which triggers this event, or the disk which 
meets the error status, is labeled as a first type disk. The remaining disks 
in the rank RO or any rank, are then interpreted to be at least second type 
disks. With respect to the switching of first type disks, as taught in 
Matoba, there is a disk, P4, which is used as a spare disk. As the disk 
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exists on the rank in which the d/s/c that the error occunred in, this d/s/c, P4, 
becomes the 'another one of the first type cf/s/cs' as instantly claimed since 
this disk is activated once the error criteria is met Disk P4 is activated 
and the operation continues without the first type disk that was in error 
o Accordingly, Matoba does teach mirrohng data between one of a first type 
disk and the at least one second type disk with disks PO through P3. 
Additionally, Matoba teaches that, the control section is configured to stop 
mirroring data between the one of the first type disks and the at least one 
second type disk (Column 16 lines 40-45) and to start to mirror data 
between another one of the first type disks and the at least one second 
type disk (disks PO through P3 without the first type disk that was in error 
and with P4 as 'another one of the first type disks'), according to the error 
status of the one of the first type disks and the another one of the first type 
disks (Column 16 lines 40-45). 
As per dependent claim 23, Matoba teaches, "the control section is configured to 
compare the error status of each of the first type disks, and based on the result of error 
status comparison between the one of the first type disks and the another one of the 
first type disks, the control section is configured to stop mirroring data between the one 
of the first type disks and the at least one second type disk and start to mirror data 
between the another one of the first type disks and the at least one second type disk" 
(Column 6 lines 4-45). The Examiner notes that as discussed supra in the teachings of 
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Matoba, the system ofMatoba continuously checks for enters and when enters are 
abound, the system switches to different disks for writing. 

As per dependent claim 24, Matoba teaches, "when the error status of one of the 
first type disks matches a predetermined second criterion, the control section is further 
configured to stop mirroring between the one of the first type disks and the at least one 
second type disk and configure a RAID group including the at least one second type 
disk instead of the one first type disks" (Column 6 lines 4-62). The Examiner notes that 
as discussed supra, the system switches to a different set of disks for writing upon 
meeting certain criteria . Additionally, Matoba teaches the 'second criterion' of the 
instant claim with the recitation of "a timing corresponding to the half of the threshold 
value (column 6 line 55)." This halving of the threshold value represents two values for 
which the system of Matoba can act upon. Accordingly, the system of Matoba teaches 
the limitation of "second criterion" by relying on a half of the threshold value instead of 
the original threshold value. 

As per dependent claim 25, Matoba teaches, "wherein the error status of each of 
the first type disks is error count of each of the first type disks, and both of the 
predetermined first criterion and the predetermined second criterion are predetermined 
values of error count" (Column 4 line 57 to column 5 line 12). 

As per dependent claim 26, Matoba teaches, "wherein the value of error count for 
the predetermined first criterion is zero, whereby the control section is configured to 
mirror data between the one of the first type disks and the at least one second disk 
initially" (Column 3 lines 38-61). The Examiner notes that the teachings ofMatoba also 
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allow for a system that continuously minrors data. This variation of Matoba omits the 
enror checking subsystem, thus, this variation anticipates the instant claim. 

As per dependent claim 27, Matoba teaches, "wherein the error count for the first 
criterion is updated according to the change of the error status of the first type disks 
configuring a RAID group" (Column 12 lines 30-37). The Examiner notes that the 
"abnormality counter" of Matoba is "increased by 1" for each error. 

As per dependent claim 28, Matoba teaches, "wherein the error status of each of 
the first type disks is error count of each of the first type disks, and when the error count 
of the another one of the first type disks becomes larger than the error count of the one 
of the first type disks, the control section is configured to stop mirroring data between 
the one of the first type disks and the at least one second type disk and start to mirror 
data between the another one of the first type disks and the at least one second type 
disk" (Column 16 lines 18-67). 

As per dependent claim 29, Matoba teaches, "wherein information indicating a 
pair of disks configuring a mirroring pair is output from the storage system to a 
management computer coupled to the storage system" (Column 1 1 lines 29-65). 

As per dependent claim 30, Matoba teaches, "wherein the predetemiined first 
criterion is updated based on the error status of the first type disks configuring a RAID 
group" (Column 12 lines 12-52). 

As per dependent claim 31 , Matoba teaches, "wherein the control section is 
configured to start to mirror data between said another one of the first type disks and 
the at least one second type disk before a plan of mirroring data between said one of 
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the first type disks and the at least one second type disk is completed" (Column 16 lines 
40-45). The Examiner notes that if the enror threshold is never met, the disks would be 
mirrored without interrupting the plan. However, once the threshold is met, the plan is 
interrupted and the mirroring takes place between another one of the first type disks and 
the at least one second type disk as discussed supra. 

As per dependent claim 32, Matoba teaches, "wherein the control section is 
configured to start to mirror data between said another one of the first type disks and 
the at least one second type disk, if the error status of said another one of the first type 
disks is greater than or equal to the error status of said one of the first type disks" 
(Column 16 lines 18-67). 

Response to Arguments 

Applicant's arguments filed 3 November 2005 have been carefully and fully 
considered but they are not persuasive. 

With respect to applicant's argument located within the fourth full paragraph of 

the first page of the remarks (numbered as page 5) which recites: 

'Matoba does not teach or suggest that, after starting to mirror data between the 
one of the first type disks and the at least one second type disk, the control 
section is configured to stop mirroring data between the one of the first type disks 
and the at least one second type disk, according to the error status of the one of 
the first type disks and the another one of the first type disks. ' 

The Examiner respectfully disagrees and refers applicants to the rejection supra 
and the comments infra. 

The Examiner notes that as taught in Column 16 lines 18-67 of Matoba, a fourth 
embodiment for the invention teaches the switching of present use disks based on an 
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error status. Shown with Figure 18A and 18B, there are ports PO through P4. These 
five ports are connected to ranks RO through R3. Column 16 lines 38-40 of IVIatoba 
teach that, "the data reading and writing operations are executed in parallel for the ports 
PO to P3 every rank of the disk array." As taught previously in Matoba and shown in 
Column 17 lines 36-55, the disks operate as mirror disk units. Since the data writing 
operations are executed in parallel, the Examiner is interpreting that parallel means the 
same data is written to at least two disks and is therefore mirroring the data. 

The Examiner is interpreting the disks PO through P3 to each be first type disks 
or second type disks as instantly claimed since mirroring is taking place amongst all 
drives. The individual distinction between first type disks and second type disks comes, 
"when the number of errors of either one of the disk units reaches the threshold value 
and the occurrence of a fault is decided." The disk which triggers this event, or the disk 
which meets the error status, is labeled as a first type disk. The remaining disks in the 
rank RO or any rank, are then interpreted to be at least second type disks. With respect 
to the switching of first type disks, as taught in Matoba, there is a disk, P4, which is 
used as a spare disk. As the disk exists on the rank in which the disk that the error 
occurred in, this disk, P4, becomes the 'another one of the first type disks' as instantly 
claimed since this disk is activated once the error criteria is met. Disk P4 is activated 
and the operation continues without the first type disk that was in error. 

Accordingly, Matoba does teach mirroring data between one of a first type disk 
and the at least one second type disk with disks PO through P3. Additionally, Matoba 
teaches that, the control section is configured to stop mirroring data between the one of 
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the first type disks and the at least one second type disk (Column 16 lines 40-45) and to 

start to mirror data between another one of the first type disks and the at least one 

second type disk (disks PO through P3 without the first type disk that was in error and 

with P4 as 'another one of the first type disks'), according to the error status of the one 

of the first type disks and the another one of the first type disks (Column 16 lines 40-45). 

With respect to applicant's arguments located within the first paragraph of the 

second page of the remarks (numbered as page 6) which recites: 

Therefore, Matoba discloses switching the present use disk and the spare d/s/c, 
not switching two present use disks. ' 

The Examiner respectfully disagrees and refers applicants to the comments and 
rejection supra. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Application/Control Number: 10/775.702 Page 11 

Art Unit: 2187 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew Bradley whose telephone number is (571) 272- 
8575. The examiner can normally be reached on 6:30-3:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald A. Sparks can be reached on (571) 272-4201. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



DAS/mb 




